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Abstract: TC21 titanium alloy is a kind of titanium alloy with high strength and high toughness damage tolerance developed
independently in China. In this paper, quasi-B forging, quasi-B forging +( a+B) forging and B forging process were used to
forge TC21 titanium alloy. The influence of forging process on microstructure of TC21 titanium alloy and the relationship be-
tween microstructure and mechanical properties were studied by optical microscope (OM) and scanning electron microscope
(SEM). The results showed that: after quasi-8 forging (T,+15 °C ), the microstructure of TC21 titanium alloy was charac-
terized by broken B grains and well-woven basket structure, which had good strength-plastic-toughness matching; after small
deformation of (a+B) phase region after quasi-B forging, the a phases were distributed in short rod shape, and the weave de-
gree of the basket was poor; the strength and plastic properties of the basket are similar to those of quasi-8 forging, but the
fracture toughness was poor; after high temperature (7T,+25 C) forging, coarse and straight grain boundary a phase was
formed, the strength, plasticity and toughness of the material were low.
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Table 1 Chemical composition of TC21 titanium alloy bar
Ti Al Mo Nb Sn Zr Cr Fe Si C H 0 N
Bal. 6.21 2.95 2.03 2.15 2.11 1.68 0.23 0.088 0.01 0.001 0.12 0. 005
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Fig. 1  Optical microscope (OM) image of TC21 titanium alloy bar mi-

crostructure
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Table 2 TC21 titanium forging methods

No. Forging schedule

First deformed at (Tg+15 C) with deformation
A reduction is 30% , after deformed at (Tz—40 °C)

with deformation reduction is 10%
B Deformed at (Tz+15 °C) and deformation reduction is 40%
C Deformed at (Tz+25 °C) and deformation reduction is 40%
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F2 ZiJr% A(a) . T B(b) MR C(o) SRIERY TC21 S5 G R WS OM BA
Fig.2 OM images of the microstructures of TC21 titanium alloy forged by method A(a), method B(b) and method (c)
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Table 3 The mechanical properties of TC21 titanium alloy forgings

i K-/
PR L L
A 1166 1080 14.5 20 78.2
B 1158 1056 15.5 22 85.6
C 1125 1030 9.5 15 71
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SEM MAG: 40 x WD: 8.95 mm VEGA3 TESCAN  SEM MAG: 40 x WD: 15.14 mm VEGA3 TESCANl  SEM MAG: 40 x WD: 18.35 mm VEGA3 TESCAN|
View fleld: 5.19 mm Det: SE 1mm View fleld: 5.19 mm Det: SE 1mm View field: 5.19 mm Det: SE 1mm

SEM MAG: 40X Date(midly): 01/01/12 Performance in nanospace SEM MAG: 40 x _ Date(m/dly): 01/01/12 Performance in nanospace SEM MAG: 40 X Date(midly): 01/01/12 Performance in nanospace

B3 TC21 8k &R M A GUHERT O SEM BEA . () A, (b)) FEB, () FEC
Fig. 3 SEM images of the fracture characteristics of TC21 titanium alloy with different baskets microstructure; (a) method A, (b) method B,
(c¢) method C
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